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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Inject high temperature melting or the half-fused thermal spray material with a high 
temperature air current from a thermal-spraying torch, put a thermal -spraying base material in the style 
of [ this ] injection, and it sets to form a sprayed coating in that front face. In advance of a thermal- 
spraying activity, either [ at least ] the torch supporter material which supports said thermal-spraying 
torch, or a thermal-spraying base material is relatively driven to another side. Each distance of two or 
more points of a thermal-spraying base material is measured with the distance measuring instrument 
supported with torch supporter material. During; thermal-spraying activity While driving relatively 
either [ at least ] said torch supporter material or a thermal-spraying base material to another side so that 
the injection style of a thermal -spraying torch may scan a thermal -spraying base material ; which judges 
whether sprayed coating thickness reached desired value according to the value, this measurement value, 
and sprayed coating thickness desired value which measured with the distance measuring instrument 
which supported with torch supporter material the distance of the thermal-spraying base material front 
face which the injection style scanned, and were measured in advance of the thermal-spraying activity — 
the thermal-spraying approach characterized by things. 

[Claim 2] It is the thermal -spraying approach according to claim 1 of judging whether sprayed coating 
thickness having reached desired value as compared with this target distance in the measurement value 
of the point which computes the target distance of each point from the distance measured in advance of 
the thermal-spraying activity, and sprayed coating thickness desired value, and has target distance in 
memory during writing and a thermal-spraying activity at said memory. 

[Claim 3] thermal-spraying torch; which injects high temperature melting or the half-fused thermal 
spray material with a high temperature air current - torch supporter material; which supports this 
thermal-spraying torch - so that the injection style of this thermal-spraying torch may scan a thermal- 
spraying base material Thermal spraying equipment equipped with measuring instrument; supported by 
said torch supporter material in order to detect the sprayed coating thickness of scan means; which 
drives relatively either [ at least ] said torch supporter material or a thermal-spraying base material to 
another side, and the thermal-spraying base material front face which said injection style scanned. 
[Claim 4] Thermal spraying equipment according to claim 3 further equipped with member; which is 
supported by torch supporter material and supports said measuring instrument free [ rotation ] focusing 
on the injection nozzle to a thermal -spraying torch. 

[Claim 5] Thermal spraying equipment according to claim 4 further equipped with centering on injection 
nozzle of thermal -spraying torch rotation drive motor [ material / said / instrumentation supporter ] 
style;. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention blows off high temperature melting or the half-fused thermal 
spray material from a thermal-spraying torch with a high temperature air current, and relates to the 
check of the sprayed coating thickness under thermal-spraying activity especially about high 
temperature thermal-spraying processing which puts the material for processing (thermal-spraying base 
material) in the style of [ this ] a thermal spray material, and forms a sprayed coating. 
[0002] 

Pescription of the Prior Art] There^^afe^oxy-fuel- 
high-speed^flame spm 

property in a body front face by high temperature thermal spraying. The sprayed coating thickness 
generally called for is about 100-500 micrometers, and although it changes with thermal-spraying 
approaches, the thickness formed per [ thermal-spraying 1 time (one pass) ] is about 10-30 micrometers, 
and in order to obtain necessary thickness, it needs to repeat thermal spraying of several layers (number 
pass). Therefore, by any thermal-spraying approach, in order to obtain the coat thickness to wish, 
conventionally, a spray condition and the thickness (one-pass thickness) obtained are obtained 
beforehand, necessary numbers of passes are computed from the coat thickness given and the one-pass 
thickness addressed to a necessary spray condition, and thermal spraying of these numbers of passes is 
repeated. After this finished, thickness was measured by a micrometer etc. and it was checking, a high 
thickness precision - and - or — or it repeats one-pass thermal spraying until it measures thickness for 
every one pass and becomes the thickness of hope when high dependability is required — on the way ~ it 
comes out and adjusting, a spray condition etc. is performed. 
[0003] 

[Problem(s) to be Solved by the Invention] The thickness measurement by the handicraft by a 
micrometer etc. has a possibility of damaging a sprayed coating, and may produce a problem in the 
accuracy of measurement and dependability. Furthermore, since the temperature of a thermal-spraying 
base material changes and a surface ambient atmosphere changes at the time of measurement, 
performing thickness measurement at random between thermal spraying of number pass may become 
the formation by which homogeneous coating with special property was stabilized with a failure. 
Moreover, anyway, the thickness measurement by the help becomes huge [ an effort until it obtains the 
coat of necessary thickness ], when making an effort into ** and performing thickness measurement for 
every one pass. It does not come to accept it but the productivity of coat formation also serves as a low 
cause. Especially when it is going to form a coat pure as vacuum suction or a non-oxidizing quality gas 
ambient atmosphere for the circumference of thermal spraying equipment, a thermal-spraying base 
material is carried out of this space, thickness measurement is carried out, and it carries in to this space 
again, or in-and-out of the measurement worker to this space has high possibility of it not only spoiling 
productivity greatly, but control of an ambient atmosphere and adjustment taking time amount, and 
polluting a coat. 
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[0004] This invention sets it as the 3rd purpose to set it as the 1st purpose to form the sprayed coating of 
necessary thickness certainly, to set it as the 2nd purpose to lose sprayed coating thickness measurement 
according this to a help, and to realize, and to make dependability of the quality of a sprayed coating 
high, and sets it as the 4th purpose for it to be stabilized and to form homogeneity and a pure sprayed 
coating. 
[0005] 

[Means for Solving the Problem] (1) Th is invention injects high temperature meltinp «Qr«the«hatf-fa.sed' 
t hermal sorav material with a hi^h temDer a Uir.e_aijic un:entijEQm^a4hemial-spraving torch (1), puts a 
thermal-spraying base material (6 36) in the style of [ this ] injection, and sets it to form a sprayed 
coating in that front face. In advance of a thermal-spraying activity, either [ at least ] the torch supporter 
material (2) which supports said thermal -spraying torch (li^^loSartK^mal*^^ 
r ej a^j l^jSL^riMea^^other^^ thermalrspraying base 

ifi"n^"'('6^e')^s*m^sasi3r€^^ 

material (2). During; thermal-spraying activity While driving relatively either [ at least ] said torch 
supporter material (3) or a thermal-spraying base material (6 36) to another side so that the injection 
style of a thermal -spraying torch (1) may scan a thermal-spraying base material (6 36) The distance of 
the thermal-spraying base material front face which the injection style scanned is measured with the 
distance measuring instrument (5) supported with torch supporter material (2). ; which judges whether 
sprayed coating thickness reached desired value according to the value (value of the measurement value 
table before thermal spraying), this measurement value, and sprayed coating thickness desired value 
which were measured in advance of the thermal-spraying activity - it is characterized by things. In 
addition, in order to make an understanding easy, in the parenthesis, the notation or correspondence 
matter of a correspondence element of an example which shows to a drawing and is mentioned later was 
written by reference. The same is said of the following. 

[0006] According to this, a difference with the distance measurement:value after starting the distance 
measurement value and thermal spraying of a thermal-spraying base material (6 36) before a thermal-^ 
'^praying activify sprayed coating thickness, and suppose this difference that necessary thicknesswas 
obtained with difference >= desired value as compared with sprayed coating-thickness desired-valfie. 
Since each distance measurement before a thermal-spraying activity and under thermal -spraying activity 
is performed automatically and moreover performs the judgment of above-mentioned difference >= 
desired value on real time during a thermal -spraying activity, a sprayed coating thickness management 
effort can decrease sharply, and the sprayed coating of necessary thickness can be formed certainly. 
Since the space of the circumference of theimal spraying eqm^ can be intercepted and 
contamiiiatroho^^ 

[0007] 

[Embodiment of the Invention] (2) J|y^g§j^ij^j[|^gj ^ f s com pared A\dthJ|iis target distance, sprayed coating 
Hhiekriess reached desired value in the measurement value. of iK&BSint wfiich^on^^ 
Sistanee of each point from the distance measured in advance of lie thennaUsprayin^g^acti^ 
sprayed coating thickness desired value, and has target distance in memory (desired value table) during 
writing and a thermal-spraying activity at said memory (89 to 91,101-103 of drawing 6). 
[0008] Since a computer can perform this processing at a high speed, even when a scan speed is high, a 
distance measurement sampling point can be set to high density, and automatic management of sprayed 
coating thickness can be performed precisely. 

(3) Torch supporter material which supports the thermal-spraying torch (1); this thermal-spraying torch 
which injects high temperature melting or the half-fused thermal spray material with a high temperature 
air current (2); so that the injection style of this thermal-spraying torch may scan a thermal -spraying 
base material (6 36) In order to detect the sprayed coating thickness of scan means (drawing 3); which 
drives relatively either [ at least ] said torch supporter material (2) or a thermal-spraying base material (6 
36) to another side, and the thermal-spraying base material front face which said injection style scanned 
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thermal spraying equipment equipped with measuring instrument (5); supported by said torch supporter 
material (2). 

[0009] The thermal -spraying approach of of the above (1) and (2) can be realized using this thermal 
spraying equipment, and an above-mentioned operation and effectiveness can be acquired. 

(4) Thermal spraying equipment further equipped with member (32); which is supported by torch 
supporter material (2) and supports said measuring instrument (5) free [ rotation ] focusing on the 
injection nozzle to a thermal-spraying torch (1). 

[0010] According to this, in scanning a thermal-spraying torch (1) in the x directions, a thermal-spraying 
torch (1) and an instrumentation (5) a list deer in the x directions so that it may be located about a 
scanning direction more back than a thermal -spraying torch (1) When the rotation angle of 
instrumentation supporter material (32) can be set up and a thermal-spraying torch (1) is changed into 
the direction scan of y Since a list deer can also set [ a thermal-spraying torch (1) and an instrumentation 

(5) ] up the rotation angle of instrumentation supporter material (32) in the direction of y so that it may 
be located about a scanning direction more back than a thermal -spraying torch (1), the selection degree 
of freedom of a scanning direction becomes high. 

(5) Thermal spraying equipment further equipped with centering on injection nozzle of thermal-spraying 
torch (1) rotation drive motor [ material / instrumentation supporter / said / (32) ] style (drawing 7);. 
[001 1] According to this, carry out x short outgoing scanning, for example to the degree of long y 
outgoing scanning, carry out y bounce scanning long next, and x outgoing scanning short next is carried 
out. When repeating such y outgoing-scanning +x outgoing-scanning +y bounce scanning and scanning 
by the segment locus, by rotating measuring instrument supporter material (32) 180 degrees at the end 
point (or starting point of y bounce scanning) of y outgoing scanning y bounce scanning can also drive 
automatically the measuring instrument (5) which was behind the scan by y outgoing scanning behind a 
scan. 

[0012] Other purposes and descriptions of this invention will become clearer than explanation of the 

example of the following which referred to the drawing. 

[0013] 

[Example] - The appearance of the 1st example of this invention is shown in 1st example- drawing 1 . In 
this example, there are two horizontal y beams 4a and 4b above the floor, horizontal x beam 3 combines 
with these free [ migration in the direction of y ], the torch carriage 2 combines with this horizontal x 
beam 3 free [ migration in x directions ], and the plasma metal spray torch 1 is supported by this carriage 
2. Although carriage 2 and horizontal x beam 3 was equipped with electric x driving gears which drive 
carriage 2 in the x directions, illustration of the device was omitted. The electric motor of these electric x 
driving gears only wrote it as M on drawing 2 , and has written it as Mx on drawing 3 . 
[0014] Moreover, although horizontal x beam 3 and the horizontal y beams 4a and 4b were equipped 
with the electric y driving gear which drives horizontal x beam 3 in the direction of y, illustration of the 
device was also omitted. The electric motor of this electric y driving gear only wrote it as M on drawing 
2 , and wrote it as My on drawing 3 , T&e^pksmaoBetalsppay^tonih^ plasma injection 

nozzle) can be positioned with these [ x ] and y driving gear to x of the predetermined size of a 
predetermined location, and the any selected point on y flat surface. 

[0015] In the example shown in drawing 1 , the roll support stand which is not illustrated is located to 
the floor, an axial chuck with an electric rotation drive is in it, and fixed support of the shafts 7a and 7b 
of the roll 6 which is a thermal-spraying base material is carried out by this axial chuck. The rotation 
drive of the axial chuck is carried out by the electric motor (Mr on drawing 2 and drawing 3 ) of an 
electric rotation drive, and the roll 6 it is [ roll ] a thermal-spraying base material by this rotates by it. 
The plasma metal spray torch 1 is above [ of the drum-Uke peripheral surface of a roll 6 ] the topmost 
part (top-most vertices). 

[0016] The arm 32 has fixed on the torch carriage 2, and the measurement head 5 of a laser range finder 
is being fixed at the tip of this arm 32. The center line of a roll 6 and the aim line (center line of a head 
5) of distance measurement of this measurement head 5 cross at right angles. The center line of the 
injection nozzle of a torch 1 and the center line of a head 5 are on same y and z flat surface. The roll side 
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which the rotation drive of the roll 6 was carried out in the direction of the arrow head near the sign 7a 
(this is called a counterclockwise rotation below) at the time of thermal spraying, and countered the 
nozzle of a torch 1 then reaches the aim line of the measurement head 5, when a roll 6 carries out 
include-angle Dr (degree) rotation, and it crosses it. That is, the measurement head 5 is located back (it 
is Drdegree back at angle of rotation) about rotation of the roll 6 which is a thermal-spraying base 
material, i .e., the scan of a thermal-spraying base material. 

[0017] The thermal-spraying devices shown in drawing 1 are some thermal-spraying systems shown in 
drawing 2 , and are driven with the electric apparatus of the junction box 30. The personal computer 41 
is connected to the electric apparatus of the junction box 30 as a host, and this personal computer 41 
gives a welding condition and a control command to the electric apparatus of the junction box 30 
according to a thermal -spraying schedule. 

[0018] The outUne of the electric element of the junction box 30 is shown in drawing 3 . Above- 
mentioned X of a torch 1 and y drive are equipped with the start edge limit switches Lxo and Lyo and the 
termination limit switches Lxe and Lye which set the movement range to each. When a torch 1 is in the 
start edge equivalent location of each device, a start edge limit switch Open, A termination limit switch 
is close, when a torch 1 is between a start edge equivalent location and a termination equivalent location 
and both switches have close and a torch 1 in the termination equivalent location of each device, a start 
edge limit switch is close and a termination limit switch is open. 

[0019] Rotary encoders Rx, Ry, and Rr are combined with the revolving shaft of the electric motors Mx, 
My, and Mr of above-mentioned x, y migration device, and each base material rotation drive, and these 
generate one electric pulse per rotation of whenever [ predetermined comiculus / of an electric motor ]. 
Moreover, the base material rotation drive is equipped with the rotary encoder Rh for angle-of-rotation 
radix point detection which generates one electric pulse per rotation of a roll 6. 
[0020] While the controllers 21x and 21y which contain a microprocessor while driving the torch 1 are 
carrying out normal rotation energization of the electric motors Mx and My, the electric pulse which 
rotary encoders Rx and Ry generate is counted up, while carrying out inversion energization, the electric 
pulse which rotary encoders Rx and Ry generate is counted down, and counted value is cleared when the 
start edge limit switches Lxo and Lyo are open (KAUNTODE-TA is made into what shows 0). For 
example, controller 21x confirm whether when a power source is supplied to itself, the start edge limit 
switch Lxo is open (x locations of a torch 1 are start edge locations), it directs tiiat motor inversion 
energization is close (there is nothing in a start edge location) to Motor Driver 22x, and Motor Driver 
22x close an inversion energization circuit. By containing the start edge limit switch Lxo in this 
inversion energization circuit, since it is close, an inversion current flows to an electric motor Mx, and 
an electric motor Mx carries out inverse rotation to it. If the start edge limit switch Lxo becomes open by 
this inverse rotation, an inversion energization circuit will serve as open, the inversion current to an 
electric motor Mx will be intercepted, and an electric motor Mx will stop. On the other hand, if the start 
edge limit switch Lzo switches from close to open, controller Ix will cancel the inversion directions to 
Motor Driver 22x, and will clear x migration location register (one field inside [ RAM ] a 
microprocessor), x migration location of a torch 1 is in the start edge of x successive ranges here, and, as 
for the data of x migration location register, 0 (radix point) will be shown. 

[0021] Actuation of controller 21 y is the same as that of the thing of 21x, and actuation of Motor Driver 
22y is the same as that of the thing of 22x. While carrying out the rotation drive of the roll 6, if 
controller 21R containing a nucroprocessor counts up the electric pulse which a rotary encoder Rr 
generates and a rotary encoder Rh generates an electric pulse, counted value will be initialized to 0. 
Counted value expresses angle of rotation from an angle-of-rotation radix point of a roll 6. 
[0022] According to directions of CPU24, controller 21c to the thermal-spraying power source 16 to 
which a torch 1 is connected The signal which specifies a thermal-spraying current, an electrical 
potential difference, and ON (energization)/OFF (energization halt) is given. The signal which directs 
ON (gas supply)/OFF (supply interruption) is given to the fluid feeder 17, and the signal which directs a 
speed of supply, and ON (supply )/OFF (supply interruption) is given to the fme-particles feeding 
equipment 18 which feeds into a torch 1 the thermal-spraying material fine particles which are the raw 
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materials of a sprayed coating. Controllers 21x, 21y, 21R, and 21c and the actuation pendant 8 are 
alternatively connected to CPU24 through the I/O (I/O) port 23. CPU24 specifies this connection 
through a system controller 25. ROM26 and RAM27 are connected to the address bus of CPU24, and 
the data bus. A system controller 25 gives the control signal which CPU24 directs to ROM26, RAM27, 
and the actuation pendant 8. 

[0023] Drawing 2 is referred to again. The two-dimensional display 42, the keyboard, and the mouse 43 
are connected to the personal computer 41, the computer system of these whole is constituted as a 
control panel, corresponding to an operator input, a thermal -spraying schedule is generated in a personal 
computer 41, and program ** which drives a thermal-spraying device according to a thermal-spraying 
schedule, and performs thermal spraying is stored in it. 

[0024] The function realized by this program is shown in drawing 4 according to an operator's activity 
flow. After a power source is supplied to a control panel 40 and a personal computer 41 completes 
initialization of a power-source ON response, this program is started and a thermal-spraying working 
menu is displayed on a display. The main items on this menu are spray condition creation edit (spray 
condition creation, spray condition edit). 

It is edit of target thickness and front [ pitch input thermal spraying ] measurement thermal-spraying 
measurement data. An operator chooses "spray condition creation edit" of the display menu of a 
personal computer 41, he generates or edits a spray condition by "spray condition creation" or "spray 
condition edit" of the sub menu in it, registers with this tiiermal-spraying working-level month, then 
chooses "target thickness and a pitch input", and inputs sprayed coating thickness desired value, the x- 
axis start location Xs of thermal spraying and a location Xe, the hoop direction sampling pitch Pr, and 
the X direction sampling pitch Px. 

[0025] Next, the input key of the actuation pendant 8 is operated, and a torch 1 is set as the x-axis start 
location Xs, and "measurement before thermal spraying" is chosen, and the activation (start) is directed. 
This is answered and a personal computer 41 performs "distance measurement" 5 before thermal 
spraying. That is, the program of the distance measurement before thermal spraying is started, distance 
measurement of roll 6 peripheral surface by the laser range finder (5pc of head 5+ measurement circuits) 
is performed, and a measurement value is written in the measurement value table before thermal 
spraying (one field of the memory of the personal computer 41 interior). These contents are later 
mentioned with reference to drawing 5 . After ending this measurement, a personal computer 41 
performs "target distance operation" 6 automatically, and writes tiie value which read each measurement 
value of the measurement value table before thermal spraying one by one, and subtracted sprayed 
coating desired value from the read-out value in a desired value table. After ending this, a personal 
computer 41 reports completion of a target distance setup. 

[0026] If an operator chooses "thermal spraying" and directs the activation (start), a personal computer 
41 will perform "thermal -spraying" 7. These contents are later mentioned with reference to drawing 6 . 
"Measurement data edit-" 8 respond to directions (dialogue input) of an operator. Front [ thermal 
spraying ] distance (data of the measurement value table before thermal spraying) and the distance 
immediately after thermal-spraying each pass i (data of i table) are edited into an output. Or based on 
those data, the sprayed coating thickness of each pass and tiie total coat thickness of all pass are 
computed, it edits into an output, the data of the back before edit are displayed on a display 42, and it 
prints out by the printer of external connection according to printed output directions. 
[0027] With reference to drawing 5 , the contents of "distance measurement" 5 before thermal spraying 
are explained. If x of a torch 1 and y driving input occur that, as for a personal computer 41, 
measurement start directions will be given from the input board 43 or the actuation pendant 8 if it 
progresses to this processing from the actuation pendant 8 waiting and in the meantime, the torch drive 
which answered this will be permitted to CPU24 (steps 51 and 52). Hereafter, into a parenthesis, tiie 
word of a step is omitted and only a step No. figure is described, 

[0028] If there are measurement start directions, a personal computer 41 will direct the fixed-speed 
rotation drive with the roll rotational speed Vro in a spray condition (assignment value) in the junction 
box 30, and CPU24 will specify this fixed-speed rotation as controller 21R (step 53). When controller 
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21R starts the rotation drive of a roller 6, the rotational speed reaches Abbreviation Vro and constant 
speed control is started, a rate ready is reported to CPU24 and CPU24 reports this to a personal 
computer 41 through the communication link controller 9 (step 54). By answering this, a personal 
computer 41 directs the torch drive to Xs in the junction box 30 (CPU24) (step 55), and starts count-up 
of the pulse PRr which a rotary encoder Rr will generate if waiting (56) and it generate that a rotary 
encoder Rh generates the include-angle radix point pulse PRh, and (57) and counted value wait to be set 
to Dr (58). That is, it waits for the hoop direction radix point location (angle-of-rotation radix point) of a 
roll 6 to reach the aim line of the measurement head 5, 

[0029] If counted value is set to Dr, a personal computer 41 directs a fixed-speed rotation drive at the x 
direction torch drive rate (assignment value) Vxo of a spray condition in the junction box 30 (59). Next, 
own Rr of a personal computer which answers the pulse which rotary encoders Rr and Rx generate, and 
counts up the occurrences, and Rx interrupt processing are permitted (setup), and the write-in address 
Ad of the measurement value table before (60) thermal spraying is initialized (61). And the write-in 
address Ad is advanced to the 1st address of writing, and the measurement distance data of a laser range 
finder (5+5pc) are written in there (62). By having permitted Rr and Rx interrupt processing, if one 
pulse of rotary encoders Rr occurs, 1 ************** of KAUNTODE-TA of a count register CRr will 
be carried out, and if one pulse of rotary encoders Rx occurs, 1 ************** of KAUNTODE-TA 
of a count register CRx will be carried out. KAUNTODE-TA of Register CRr shows the rotation of a 
roll 6, and KAUNTODE-TA of Register CRx shows the movement magnitude of the x directions of a 
torch 1. 

[0030] After that, for every rotation for one pitch (Pr**), this rotation data (data CRr of Register CRr) is 
initialized (63 64), the write-in address Ad of the measurement value table before thermal spraying is 
advanced to a degree, and the measurement distance data of a laser range finder (5+5pc) are written 
[ then, ] in the hoop direction of a roll 6 (65). The head 5/roll table face to face dimension data on a 
round (the 1st line) of a roll 6 is written in the measurement value table before thermal spraying in Pr 
pitch by this repetition. 

[003 1] When the store for this round is finished, a rotary encoder Rh generates one pulse and the value 
CRx of the data of Register CRx is set to 1. Answer this and a personal computer 41 forbids count-up 
(pulse PRr interruption) of the pulse which a rotary encoder Rr generates (67 68). That the data of 
Register CRx become equal to the x direction pitch Px Waiting (69), If it becomes so. Registers CRr and 
CRx will be cleared, (70) and pulse PRr interruption will be permitted, the write-in address Ad of the 
measurement value table before (71) thermal spraying will be advanced, and the measurement distance 
data of a laser range finder (5+5pc) will be written in there (62). 

[0032] After that, for every rotation for one pitch (Pr**), this rotation data (data CRr of Register CRr) is 
initialized (63 64), the write-in address Ad of the measurement value table before thermal spraying is 
advanced to a degree, and the measurement distance data of a laser range finder (5-i-5pc) are written 
[ then, ] in the hoop direction of a roll 6 (65). The head 5/roll table face to face dimension data on a 
round (the 2nd line) of a roll 6 is written in the measurement value table before thermal spraying in Pr 
pitch by this repetition. The x direction distance of the 1st above-mentioned line and the 2nd line is x 
pitch Px. 

[0033] A personal computer 41 repeats the writing of the measurement value table before thermal 
spraying of the above-mentioned measurement distance value of 1 round each until a torch 1 (head 5) 
becomes Xe location of a x axis. And if it becomes Xe location, a personal computer 41 will stop x 
drives of a torch 1, and will stop the rotation drive of a roll 6. 

[0034] Next, a personal computer 41 is written in a desired value table (one field of the memory in a 
personal computer 41) by making into distance desired value the value which progressed to "target 
distance operation" 6 ( drawing 4 ), read the measurement value of the measurement value table before 
thermal spraying one by one, and deducted sprayed coating desired value from the measurement value. 
Next, the contents of "thermal-spraying" 7 are explained with reference to drawing 6 . Injection of the 
thermal-spraying material plasma (elevated-temperature air current which thermal -spraying material fine 
particles fuse by high-temperature plasma and by which they are contained in a plasma air current) is 
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started from a head 1, and the thermal-spraying material plasma is made to inject in a spray condition 
first here (73 74). And if there are start directions, the rotation drive of the roll 6 will be carried out with 
the rotational speed Vro in a spray condition (75 76). 

[0035] If the rotational speed of a roll 6 reaches Vro, the measurement value table after the 1st pass 
thermal spraying will be set to the writing of a distance measurement value (77 78), a torch 1 will be 
driven to a starting position Xs, and (79) and Register PFF will be cleared (80). In addition, it means that 
thermal spraying beyond sprayed coating thickness desired value has finished the data 0 of Register PFF 
henceforth, and data 1 mean under sprayed coating thickness desired value (continuation important point 
of thermal spraying). 

[0036] After that, like the time of the above-mentioned distance measurement before thermal spraying, a 
torch 1 (and head 5) is driven in the x directions at x drive rate Vxo in a spray condition (81-84), and it 
is Pr pitch in the hoop direction of a roll 6. A distance measurement value is written in the measurement 
value table after the 1st pass thermal spraying (85-88). coincidence — the distance desired value of a 
correspondence location - a desired value table - reading - or [ (89) and this distance measurement 
value > distance desired value (thermal spraying of sprayed coating target thickness is not completed) ] - 
- checking ~ (90) and (91) which write 1 (thermal -spraying continuation important point) in Register 
PFF as coming out so. Hereafter, they are the writing to the table of a distance measurement value 
above-mentioned in a hoop direction Pr pitch and a x direction Px pitch, and the check (87-100) of 
distance measurement value > distance desired value Uke the time of the above-mentioned distance 
measurement before thermal spraying. 

[0037] And if a torch 1 arrives at the end location Xe, a personal computer 41 checks the data of 
Register PFF (101), it will specify the measurement value table after thermal spraying for degree pass 
that it is 1 (thermal spraying of sprayed coating target thickness is not completed) (102), will return a 
torch 1 to a starting position Xs, and 80 or less above-mentioned step one-pass thermal-spraying 
processing (80-101) will be performed again, although Register PFF is cleared at the time of initiation of 
one-pass thermal-spraying processing and (80) and its data are set as 0 (thermal spraying of sprayed 
coating target thickness is completed), it is that which writes 1 (thermal spraying — incomplete) for at 
least one of the sampling points of one-pass thermal spraying (start point Xs-Xe) in Register PFF there 
as thermal spraying is incomplete (distance measurement value > distance desired value) (90 91), and 
progresses to thermal spraying of degree pass in that case (101-102-79). Since the writing of the data 1 
to the register PFF of step 91 does not perform that it is distance measurement value <= distance desired 
value (sprayed coating thickness beyond desired value) in all the sampling points of one-pass thermal 
spraying, the data of Register PFF stop at 0 (sprayed coating thickness beyond desired vaJue). At this 
time, when this pass is ended, thermal spraying is suspended (101, 103). 

[0038] In "measurement data edit-" 8, a personal computer 41 displays the Edit menu of measurement 
data on a display 42, If there are a sprayed coating thickness operation and the total coat thickness 
operation the whole pass and an operator specifies the total coat thickness operation in it, a personal 
computer 41 first specifies the distance measurement value table of the last pass (i is maximum), and the 
distance measurement value table before thermal spraying, and it will display them on a display while 
computing, the difference, i.e., total coat thickness, of a measurement value of a correspondence 
sampling point (the same Ad) on both tables, and writing in the total coat thickness table. If a sprayed 
coating thickness operation is specified the whole pass and pass No.j is inputted, a personal computer 41 
specifies the distance measurement value table of i=j, and the distance measurement value table of i=j - 
1, and it will display them on a display while computing, the difference, i.e., j-th pass sprayed coating 
thickness, of a measurement value of a correspondence sampling point on both tables, and writing in the 
j-th pass coat thickness table. An operator specifies a table (data constellation) on display on a display, 
and the table on memory (data constellation), on a display, can edit a layout and an amount display 
gestalt (digital display, graphical representation), and can do print directions, 

[0039] - The device outline of the 2nd example-2nd example is shown in drawing 7 , This 2nd example 
is X and a mode which carries out y two-dimensional scan on the plasma metal spray torch 1 about the 
thermal-spraying base material 36. The two-dot chain line showed an example of a bow type two- 
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dimensional scan locus on the thermal-spraying base material 36. In order to measure sprayed coating 
thickness immediately after thermal-spraying each pass (head 5 / distance between base materials 36) 
during thermal spraying (on real time), the head 5 for distance measurement must be positioned behind 
transit of a head 1 . It is necessary in the case of the scan locus shown in drawing 7 , to finish the scan of 
the direction of +y, to carry out a predetermined distance drive in the x directions, and to carry out the 
rotation drive of the arm 32 which supports the distance measurement head 5 of a laser range finder 
when scanning in the direction of -y 180 degrees a core [ the injection nozzle of a torch 1 ]. It was made 
to carry out the rotation drive of automatic, smooth, and the minor diameter gear that enables rotation of 
a ring-like spur gear at the circumference of a torch 1, hangs and supports it by the torch carriage 2, fixes 
the head support arm 32 to a spur gear, and meshes with a spur gear in order to carry out at high speed 
for such a rotation drive by the electric motor Mr. 

[0040] Although the thermal-spraying system of this 2nd example is the same as that of what is shown 
in drawing 2 according to a profile, it becomes what permuted the arm 32 which shows the rotation 
drive 12 on drawing 2 to drawing 7 by the device (a spur gear, an above-mentioned minor diameter gear, 
and an above-mentioned electric motor Mr) which carries out a rotation drive. Although it is the same as 
that of what also shows the junction box 30 used by the thermal-spraying system of the 2nd example to 
drawing 3 , Motor Mr and the rotary encoders Rr and Rh on drawing 3 are shown on drawing 7 R> 7. 
[0041] The function of the personal computer 41 of the thermal-spraying system of the 2nd example is 
shown in drawing 8 according to an operator*s activity flow. The main items of the thermal-spraying 
working menu displayed on a display are spray condition creation edit (spray condition creation, spray 
condition edit). 

It is edit of front [ target thickness input thermal -spraying locus creation thermal spraying ] 
measurement thermal-spraying measurement data. That thermal-spraying locus creation is added differs 
from the 1st example. By tfiermal-spraying locus creation, an operator inputs the thermal -spraying field 
starting point (Xs, Ys) and a terminal point (Xe, Ys), does the coordinate input or teaching input which 
specifies a thermal -spraying locus, and sets up a thermal-spraying locus. In addition, the thermal- 
spraying field said here is an operating range of the nozzle of a torch 1, using the actuation pendant 8, in 
manual switch actuation, y drive of is done and teaching inputs are x and a thing to which a personal 
computer 41 performs location read in of a torch 1 about a torch 1. If a thermal-spraying locus is set up, 
an operator will input the location (location on a thermal-spraying locus) and turn combination which 
carry out the revolution drive of the measurement head 5 on a thermal-spraying locus so that the 
measurement head 5 may be located behind the migration direction of a torch 1. 
[0042] As well as the time of a thermal-spraying activity, carrying out the automatic drive of the torch 1 
along with a thermal-spraying locus, the revolution drive of the head 5 is carried out in a setting 
location, and they read the measurement value of a laser range finder (5pc of head 5+ measurement 
circuits) by the set-up sampling pitch, and "distance measurement" 5 before thermal spraying in this 2nd 
example write it in memory. However, a torch 1 does not carry out thermal-spraying energization. 
Moreover, a sampling field is made into the rectangle field used as a diagonal corner, and the outside of 
it makes the thermal -spraying field starting point (Xs, Ys) and a terminal point (Xe, Ys) the mask field 
of a measurement value sampling for it. And a head location is computed from a torch location, and on 
condition that a head location is in this rectangle field, a distance measurement value is read. 
[0043] "Thermal -spraying" 7 in this 2nd example compare with target distance while carrying out the 
automatic drive of the torch 1 along with a thermal -spraying locus, and reading the measurement value 
of a laser range finder (5pc of head 5+ measurement circuits) in the same mode as above-mentioned 
"distance measurement" 5 before thermal spraying and they writing it in memory, injecting a thermal- 
spraying style from a torch 1. The configuration and function of others of a thermal-spraying system of 
the 2nd example are the same as that of the thermal-spraying system of the 1st above-mentioned 
example. 

[0044] As shown in drawing 7 , outgoing scanning of the torch 1 is carried out in the direction of -y in 
the +x direction at the terminal point of outgoing-scanning Perilla frutescens (L.) Britton var. crispa 
(Thunb.) Decne. And when outgoing scanning is carried out in the direction of +y in the +x direction at 
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the terminal point of bounce-scanning Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne., this 
scan is repeated and a two-dimensional scan is carried out at a bow type Q Or in the bow type scan of 
the mold for which y under this expression was changed to x, and x was changed to y, as shown in Fig. 9 
Even if the scanning direction of a torch 1 changes by setting up the distance measurement head 5 
behind x directions (the direction of y), the revolution drive for placing a head 5 behind a scanning 
direction becomes unnecessary. Only the mode shown in this drawing 9 fixes the head support arm 32 to 
the torch carriage 2 at a case, and the device for carrying out a rotation drive omits an arm 32. Thereby, 
the device of the circumference of a torch 1 becomes simple. 

[0045] In addition, if outside of the rectangle field which is shown in drawing 7 and drawing 9 
according to a two-dot chain line and which sets up the bow type scan locus for torch 1, and uses the 
thermal -spraying field starting point (Xs, Ys) and a terminal point (Xe, Ys) as a diagonal comer is made 
into the mask field of a distance measurement value sampling, since a torch 1 will move in a 
parenchyma top this rectangle field, distance measurement of an inside field is not performed from the 
boundary of torch 1 / distance part this rectangle field between heads 5. What is necessary is just to 
move a torch 1 to an excess to a torch 1/the distance part outside between heads 5 rather than this 
rectangle field, in order to also perform this distance measurement However, even if some sprayed 
coating thickness measurement values of the scan migration field (said rectangle field) of a torch 1 are 
not obtained, the practicality of thermal spraying equipment is not spoiled. 



[Translation done.] 
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^orn-fe'yifSr^tj3yhD-7 2 1 RA\ n- 

l.t^'^yhffi^otc^j^^b't^. ;^'>yhfi{i, o- 

[002 21 3yhD-7 2 1 c{iCPU2 4(7)J^5^jC 

mmmx-himmm^ h -f - 1 tr^-r-satt:)!! 

I&gai 8tiitt$&afj^fcJ:t/>ry (ft 
f&f^ih) ?:fi^-r^m-^Sr-^i^. CPU2 4(cfi. A 
ai;!j ( I/O) ;K-h232r:n-tTr7yhn-72 1 
x, 21y, 2 lRfcJ:lX21c. ^r^l^t^lf^'^yr 

yho-52 5$::(rLTCPU24«<tgS-rS. CPU 
2 4(50rH^X/N'X, T-:^'^^';^^C{4ROM2 6tJJ:t^ 
RAM2 7*<«iB!S^^'CV^|). i^xf Aay 
5 {4. CPU24*^^^-t-i.SfMi-t2:ROM2 6, R 

AM 2 7 ai-ifmF^y^y v s \.zH-i ^ . 
[0023] SJtia2 ^^mt^ . /N-y 3y4 1 (C(42 

4 3*i^M$iiTfcO. ::ii4>i^i*:c7)ayti-^'yx 

T^mmm.}: \.xm^^ti. nvzivA i tc, it^v 
-■^xnznj!bLx\m:^'r'j:u-)v^^L. m%ix 
*rv^ -Mz^->xm^mmi\jm^m o ru 

[00 24] 04 (C. mrn^yMZk-iX^-thm 

0 fc®s**j!tAS<iT^'«y 3y4 1 ifiwmy^!m<^^ 
mitmthh. mr^y^yj^n^mi^tix. r-fxr 

m^m^mm mmim^, mufki^wm) 

\mmtm 



(5) 

7 

m 

-<n ^mim^^i Jit ^mMkmi^i x'mm- 

^mx\m%\.x^nm^mm.z'm\.. mz 
ress, tf>yf-A:>]j m^Lx. mmimm 
m, ^itox«i;?.^-hffiaxs, xyKfigxe, m 

^-j&v^^Xh^h, 10 
[00 2 5] Mzmf-'<^y-yyv^<r>xh^-i^'{^\^ 

h. Mz'my^xi-^v^y^xtiK ^'mmam 

c)izxi. ^-ji^emmco^emm^m'^x^mm 

--mm) izm&ts. ^(Dt^rni. m5imiix^mt 

^mm^mns e^mfix. mmtmmT—rju 
(Dmrnm^imxizmin, Lxmni tmt^mni&mm 
mmnLfcm^EmmT-yMzmjLts, zti^:m 

[0 0 2 6] ^^1/-^*^ r^i^j 5:Sfl?t^«*ff 

) fc J:tJf)ilt#VN'x i Etic7)iSil ( i y—yjl^cof 

-:5'^TVX7V^4 2ta^t, TU yhtU^jJgS^tC 

[0 0 2 7] lasmBgLT rj§S^H(r8g§tff5iIj 5«|*I 
^SrSiB^tl.. ^^0^!la^^at^tv^•y3y4 Kn 
if^- H 4 3 X{i«f^^y h 8 ti-^^imx ^-VWrs 

|gil)SrCPU2 4Ci1=wrt--& (;^x-yT5 1. 52), 

[0028] ffSHx - Vit^^tS^hh k A'y 3 >-4 1 

^mmmt:'pfm3otzi^.u cpu2 4*»*ny 

3) . 3ybn-72 IRti. n-7 6<?D|51K^t!lSr^ 
f<7)|i]K3|jg^^Vro(=3SLT^j$$i|ffll$:7.:J'- 50 



!^2 0 0 0-2 822 14 
8 

hUzt^iz. jMBlUr^^. CPU2 4tc?8fllL, c 
P U 2 4 *<3lfi3 y h o- 7 9 $r:^•LTC:i^S•^^•y n y 
4 1tCfgai--& (XT>yr54) . Mzm^LX^^V 
ay4 "tJ^SO ((!0CPU24) (CXs^<7)h 
-^IESS«:*I5^L (X-T->yr5 5) . n-:J'>;xy3- 
yn h ^^^**>'^V^X P R h ^W^i-i>(Oi^-h 
(5 6) . -?-n*«-ri.i:o-:5'"jxyn-:J^RrAJ 
l6^-ri..'NVl^;^PRrO;&'>yhr7r^^ft&L (5 
7) . A^yhm^D riz^j::s><r>t:^ (5 8) . t=5: 

^■•/\^5<7)i3i(^K^mi<zm-^<^iWo. 

[0029] ;«ir'>yhiaj&<DrC^|,t. A-y3y4 1 

\t. m^mxui^h-tmm. (fmm) vxot 

<n^^mmm^'¥mm oizi^^th (5.9) r<k 

D-^'Uxyn-^^Rr, Rx*<||^-ri>AVl'Xt 
lE§tT-ec^^4ft^*'>yhT-yT^«., ^'ynyg 
#^ORr, Rxm^^J!^, {ISM) t (6 

0 ) . mnmmm-r-:^fi^(om^i2.^TV]yXAdi^ 

Mitth (61). -?-L-C#a;^7h'U;^AdS:. m 

;^miTYuxizm>x^:nz. ^y-mtmis+s 

pc) (50ti-»iEr-^'SrSatf (62) , Rr, Rx 
W\^^mmnf^LtiZtl,zXf). o-:J"Jxya-r 
R r *n yNVl'X^-r I. i:;<f'>yM'y';^:?CRrcO;i> 
'^yhf-:?*U-fy:J'U^yh§ti. o-r^Uxya 
- ^'R x*>' 1 JVUX^±-f^ t*'>yhlxv^X;?CRx 
«;^>^yhT-^'/t)>'l-^y:7L';<yh$ii^, l/^XrJ' 

>fxi^cRxm^yhr—S'ii. h-i-i^xi}{6\<7) 
[0030] ^comt. u-jvecn. jg^risiici ^^■y-?- 
:?CRrC7)T-:?CRr) Sr^-ftLt (63,6 
4) , )f3t1«IHIfflr-:?'/i^iOSai^TKUXAd&<J: 
l3jiy>r'?-^tc. v-^wm\ ( 5+ 5 p c ) <7)f+iai)gg 
JiT-^'€:Sjit; (6 5) . icoi^UCcfcO. p-/i^ 
6<0-^ {mi^^y)±n. 'v.-y H5/n-;l^Biiia 
lESIx - P r tr <y ^-Cifltttfti-aHlT - ^MZ^ 

[003 1] o-^' 
Uxy3-:/RhA<l/^;l';^$-||*L, V-Jx^CKx 

<r)'f-'S'<r>\^CRy.ifiibtch, Z.ix>,zm^LXf-^Va 
y4His □-^"Jxy3-:5^Rr*>^-r■l»'^V^X^7) 

ij^yVT-;r {njVXVKrVak^) 5:^±L (6 
7, 68) , Wj^'::^:?CRx<^T-:5'36<. x:^|6ie.yf- 
Px{3^L<=5:-ScO§r#*> (69) , t I^i^X 

^'CRr. CRxSr^'JTLT (70) . >'NVl';^PRr 

^^iirHl'XAdSrJia^-C. f-itc^-lfSBSiifK 5 + 5 
P c ) mmWWr--9-%:Wikts (62), 
[0032] fiOfi(i. U-;P60, ^:fr|6llC 1 e>yf- 



9 

( P r • ) ^m^Mmiz. ZffyjmiT-^ ( i^z^:^ 

r?CRr£OT-:?CRr ) ^^mtlX (63, 6 

4 ) , misismmmT-T'ji'Com&^T ¥)yXAdi<x 
mit>x^az. ( 5 + 5 p c ) mm 

Mr-^^^m (6 5) . ;immuzji^. u-)i^ 

±teill9^:^klS2 7'fy<^x:S-|fii!S«i*« 

[ 0 0 3 3 ] ^N-y 3 y 4 Ui. JiaiO#-jicoH-l|[£Sl 

K 5 ) **x||!iOX e figtc^: 1. 1 Tm&i; ^LXXe 
{aStc^r«.i:Ayny4 1{±. h-f-lcOx|gi)S:ff± 

[0034] mzj.'iv^y4 1 ti. I" SMiig^j 6 

(04 ) ^*5t^T^ ^tr«int«!«aT-:?'/u7)ttsj0^«i 

If J 7<0|*|§^iaBttl.. iitli^-fs 's^yHl 

mil;i^mzxmuryx-7^m^^^ {7 3, 7 
4) . ^LXX^-]^m7Fi}'^hi>t. n-;P6S:^Sf^ 

i'i-cD'i'cnmmm&vrox^mmm-i (75. 76), 

[0 0 3 5] P-;l'6C0[51|ga^*<VrotZ^|,t, ^ 

m(77. 78), h-^i^raj&{asxstigiit 

(79) , U-i/'X^PFF&^?'JT-ra (80) . ^rfc 
mtCfcV^T i/X^' P F F - ^oii. m^&^m 

Bmma±cDmmh'>x\'^i>^t^MmL. ir~^ 

[0036] ^(r>\m. m<rmmmmm\<n):. ^ t 
mmiz. h-i-i (loiy^'^vh's) m^w<7)^ 
^xmmmvxoxxi]\6jiz%mb (s i-84 ) , n 
-juenmirmz p r -y i-x\ mmrmm^m i ^n'x 
m*tmi+SMr- T'/i^tiSs.;^^ (85-88). mmz 
mm<^wmBmm^ mmT-rf\^x mm lx 
(89 ) , ^m(ommm>mwimm immu 

SJ¥«^§|^*5^TtTv■>:5^v^) x >y^' tX (9 

0) , ^oX'hhtu-jx^PFFizi (mm^m) 
s-satj ( 9 1) . jjiT. ±^«om«BtrBg?ss+a!i<oi:# 

tlHl^t. ig:^[6]Prt-xf-, x:^r(6]Pxb--yf-T±Ji 

BSffio^x7:7 (87-1 00) . 
[0 0 37] ^hXh-^ltfi:ii>mm.Xeizmtl 

tJ-^VZiVA Ui. ^~>';?.^PFF<7)T-^'^f-X y:? 

LT ( 1 0 1 ) , fti^n (M^iKasjfcoigst*^"^ 



(6) :^S2 0 0 0-2822 14 

1 0 

ryl-S-tg^L (10 2). h-f- 1 SrBBi&fiSX s \izm 
LXM^±M<n^XTyrso\Xf<r). if'^xm^m^ 
(80-101) Srffi: d . 1 >^;^^MJ!ia«gBi&fi§t 
U'S;X:?PFF5:^yrtT (8 0) . ^<r>T-9^0 

?§St (^J&,^.x s~x e ) <7)-t^yr u yrJ^^.io i oft 

SSt*^*^ (lfBilttaiffi>8EilS»fii) T'J)&i:, 
•C^i^'X:?PFFCl (J§lt5fe^) ^Satf (90.9 

1 ) or. -f-wJS^tcnacAj^w^fcjttf (10 1- 

10 1 0 2 - 7 9 ). 1 )-<xmWs^-^ yr u y /jto-f^t 

TJ^I.i::^7'-y7*9 1 OPi^X^PFFA.<^T-:? liO 

^^N'xS:$^TU;tB$^t\ m^Wstf^ (10 1. 1 
03) . 

[0038] ^¥cUT-9<^ims 8T'{i. A-y 3^4 
l*^"r 'fXTl^'f 4 2t'. tf-aJr-^'^OllS^-a-S: 

j-^v^yA mti'mm^-^x ( i^^mim) comm. 
Mzm&ti b mzT < xrvA Kzm^th . i-^xwm^ 

nv 3 y 4 Hi. i = j (r>^mWBrr-f}Vh i = j 
-\<r>wmW&r-ir)V^iSm.\JX. Wr-^)\'l.<r) 

nmy-r^) y^^.mmmm.'ttiihy^ j nxm\ 

lzmf¥<r)T-:fJl' (T-:^m) iiXr/^=i:0±^r- 

-y'ji- (t-:?SP) im^tXr ^ xruA JlX'UA t 

[0039] -m2mtm- 

m2mmmff)mmm^m7iz^.t. :i<Dm2mmm 

Tt^-rmmx't)?,. }ssts«3 6±t2*jiiST. 
cnm^mm c^-y h 5/^3 e^^m) ^m^^^z 

( Ur^l'rJ'-f AT) nmtl^ibizii. K^v H ico^ff 

miji>zmmm(r>t:ify<o^-y k 5 u^STtm 

s^l^xTx:^i6](cp;f^MigijL. '?-LT-y:^iS]tc 

^■ri.T-A3 2^. h— f l<7)iSSt/X;U$-t*"Wc 

1 8 0JtIlli6IBilrri>'iJg*^'J)l. . <li7)j;e^i5]S6|gii 

50 h-f-lJiOtCfiHiaiafttcLTh— f^-vt»-y 



(7) 

1 1 

[00 4 0] z<o^2mm(r>mi^:^TMi. ±b&t 
1 ii7{:i^p-rT-A3 2^mwimtmm (± 

t-:5'IVIrfcJ:t/o-^'Uxy3-:J^Rr, Rh(J. 0 10 
C 0 0 4 1 ] 138 ^2||]lt0<J<^?ilt->;^rA<OA'V 

i^^wpfiBi* {mmm. m^kmrn) 

mmm 

m 20 

-yx^^hzbx'h^. mmmi^fux'^^u-i^ii^ m 
nmmh^ixs. Ys) axr/m^ixe. ys) 

xtit. ^ tximmnm^-thmxmiT- ^ - 

miimmti±. h-i-K^yxjucommmmx'h'i. 
TA-i->ifK-)]\i. WF'^y^yvB^mLxv- 

1 h -f- 1 0{4Bm;^^1f =5: 3 h<^X'h^ . ^tttt 30 

mmt^.^zx-n-fh. 

[0042] :icr>m2mmx'cr> ^mm^^mi s 

7 K 5 +itiiisis& 5 p c ) mmmmihA.x?i^ u t 

'J y^mi^msmm^i^ ( x s , y s ) t 
(xe, Ys) i:nn^—rti-himmiibL. ^<r> 

-^ffiffi*><5,'s«y Ffig^maiLT, 'v^yKiaa*?^ 
[0043] ^(7)m2^m't7) ^mi^ 7»4, h 

1 J: o^itss^iiif too N 1 mmmizm'>x 
mx'u-^^sm (^-y K 5 +tta)[iiK 5 p c ) corns 
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6. ^2ii}£0i<7)jgftri^;irA«o-e<^fl!!^miJii^«a 

^{4. ±i&<7)mim}&mcr>m'^^TJ^t^mx'$>t, 

[0044] I17{c^-rj:dt, h-i-li-yUmz 
'I^^L^m^X'+yiljmz^^U ^LX + y-fj 

^m§.Lx-^m.{z2^<ki€^mh^ {ht\.^\t. z(r) 

Ji-^) . %m\,zmi^\.z. x:6-isi (y:6-|*]) com:^- 
t=I^0!lif^a^^>y^'5*l^^■^•&^t^^<^:>). Y-^\<r> 

</c*^coKiHi^*q^^h>5r-&. ^(rim^z^'fmmfrt 

7i.'^i.\^\,Z\t. A..y H3a*T-.i»3 25: b-f-^^ 
'J-yi''2l=il^L, T-A3 22:|aH6iBlrfl.)ttf)«0tS 

kztch, 

[0045] ^r*J. 07*3J:t^9fcr2ji^|«T'^, 

s, Ys) i:*^*(Xe, Y s) ^n^Zi-^h'th'^ 

mi^(r)^\^mmmmy-T') y^(o^^^mi^t-r 

/^y \'5mmm-mtx'^^izmm'^-^mx\\ 
mcom&mmm&mm^^ivxKxi^. mMfm(om 

m 1 ] :i^mm 1 m^mmm(^mi:^-tmi^ 

mx'hh. 

[02 ] 01 iz^-f imim)tmMi-:^TM,m 

[03] 02(=S^-r4'Jiffi3Oc^mm^i:llH2* 
[04] 02t:5^-r^i^;^TA^ffiffl-ri.:t'^P- 

m^:^'tyo-^^-hX'hi.. 

[05] 04 r)f itffgg^f-jij J 5 fOrtS^^ 

[06] 04t:5^-r mats immi^^i-yo-^ 
[07] :^mc^m 2mmi(om<Dmi^rmm 

[08] 07tOT^-tlS1i^ig»f-S)§lt>':^TAOtS 
mi. :^^U-f<D«Fm7a-izU-^X7fityxj-i-^ 

[09] 07H5^-rW9^. jS6!^riESilf-a!?:ff5r3 
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13 14 
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